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Abstract
This paper empirically investigates the relationship between public infrastructure and
international capital ￿ows. Out of a sample of thirty countries a cross-sectional econometric
model is constructed to estimate the eﬀects. Various components of infrastructure variables
are tested in relation to their impact on diﬀerent kinds of external capital liabilities. The
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11I n t r o d u c t i o n
The aim of this paper is to shed further light on the determinants of capital in￿ows to developing
countries. In particular, the relationship between the level of infrastructure in these countries
and their ability to attract external capital is investigated. The rationale of this paper becomes
evident when examining the literature on the provision of public capital and productivity. Pub-
lic investment can generate important positive spillover eﬀects for private sector investment.1
Aschauer (1989) analyses the relationship between public capital and production, using aggre-
gated data of the United States. His results point out that the United States￿ productivity
decline of the 1970s was due to under investment in infrastructure. By contrast, one could argue
that public capital is endogenous so that the causation runs from productivity to public invest-
ment (Fernald (1999)). The author explores that the aggregate correlation between productivity
and public capital in the U.S. primarily re￿ects the causation from public capital to productiv-
ity. Fernald considers roads and his evidence suggests that the massive road building during
the 1960s oﬀered a one-time increase in the level of productivity. Demetriades and Mamuneas
(2000) create an intertemporal model of output and employment to test for the eﬀects of pub-
lic infrastructure capital and their rates of return. They con￿rm Aschauer￿s ￿nding for twelve
OECD countries in the long-run. The authors argue that the productivity of public capital is
signi￿cantly lower than the one of private capital in the short-run but more productive in most
countries analysed in the long-run. Their ￿ndings suggest that the short-run rates of return to
public capital are rather low while the long-run rates of return tend to be relatively high. Hence,
public capital is often oversupplied in the short-run and undersupplied in the long-run. They
conclude that it is important to consider the eﬀects of public capital not only on current but
also on future producer decisions. In the context of international capital, Clarida (1993) looks at
the relationship among international capital ￿ows, public investment and growth. He develops
a neoclassical growth model under perfect international capital mobility in which private and
public capital are complements in production. Empirically he ￿nds out that productivity and
public capital are cointegrated in four OECD Countries.2 Nevertheless, the question whether
productivity is exogenous or endogenous with respect to public capital cannot be answered so
that the structural relationship needs to be investigated further.
This paper attempts to explain the structural relationship between the initial public in-
frastructure conditions of countries and capital movements in a cross-section of countries. It
concentrates on diﬀerent types of capital stocks and ￿ows, namely total liabilities, portfolio eq-
1F o ra no v e r v i e wo nt h i sl i t e r a t u r es e eG r a m l i c h( 1994).
2Namely the USA, Germany, France and the United Kingdom.
2uity, FDI and debt. The relation between the stock of a country￿s infrastructure and the in￿ow
of external capital will be conditional on a set of country-speci￿c characteristics. Airports, power
plants, railways, roads or telecommunication facilities are important components of national pro-
duction. Hence, the paper focuses on the provision of infrastructure and it will be found out
whether it in￿uences international investors￿ decisions to invest in particular countries.
The following section provides the motivation for the data choice and explains the relationship
to be addressed. The empirical part presents the descriptive statistics of the data in section 3.1,
while the econometric approach will be explained in part 3.2. The results of the cross-sectional
analysis and the empirical evidence of capital ￿ows and its relation to the level of infrastructure
will be discussed in section 3.3. Section 4 concludes.
2 Choice of Variables
Capital market frictions and country speci￿c economic conditions play an important role in in￿u-
encing investment decisions internationally. Speci￿c infrastructure provision may aﬀect market
distortions and domestic performance by reducing information collection costs, transporting costs
or capital formation costs.
A country￿s telecommunication system has an important impact on information collection
and transmission. It can promote a fast exchange of information and thereby increase the ability
of investors to acquire important knowledge about recent changes in the investment environment.
Hence, investors are able to monitor investment projects more closely. Obviously, geographical
distance is relevant. The greater the distance, the less attractive a country is for investment,
due to increasing costs of acquiring information. Information costs are expected to be positively
correlated to distance. The provision of a well-established telecommunication network lowers the
costs of collecting information. Therefore, international telephone circuits are used as a variable
which captures the informational dimension in the empirical section. The collection of personal
information is another important factor in deciding whether to invest in a country, so that good
air connections are potentially important. By using the explicit variable of ﬂight air-departures,
this eﬀect will be measured.
Transportation costs also have an impact on investment decisions. They in￿uence the relative
p r i c e so fc a p i t a lg o o d s ,s i n c es o m eg o o d sm u s tb et r a n s p o r t e df r o mo n er e g i o nt oa n o t h e rt os t a r t
or continue the production process. A good network of transportational infrastructure can lower
the costs of moving goods between regions and thereby increases the eﬃciency of the production
process in the country. The better the transport system, the lower the costs. This relationship is
measured by using the total length of paved roads as a proxy for the transportation system. The
3assumption is that there should exist a positive correlation between the length of roads in the
country and the propensity to invest in such a country. The costs of sending goods to retailers
and distributors at home and abroad are decreasing with a rising level of transport facilities.
It is interesting to consider countries which are landlocked, i.e. they have no direct access to
coastal areas, hence, they might possibly have higher costs of ￿nal production.3 Landlocked
countries can therefore be expected to receive less in￿ows of new investment. Nevertheless, the
provision of an alternative network in terms of air-transport could attract more investment into
these regions. The above mentioned variable on air-departures might also be able to capture
those eﬀects.
Another aspect worthwhile investigating is the question whether the geographical position of
the country has any impact on capital ￿ows. In general one can argue that countries with an in-
creasing distance to the equator are equipped with a better infrastructure and are stronger in the
process of production and economic growth. Looking at Africa, most countries at the equator do
not have a solid infrastructure basis yet and lack a good economic performance. Countries closer
to the equator are expected to receive smaller amounts of capital in￿ows, especially portfolio
￿ows. To assess this latitude is utilised.
Countries which tend to be more diversi￿ed in production are less aﬀected by the strong
￿uctuations of commodity prices. Hence, they may represent better credit risks. To consider the
product diﬀerentiation in exports the ratio of mineral exports relative to merchandise exports is
used to test for such eﬀects.
In order to account for macroeconomic heterogeneity of countries additional control variables
are introduced. The country size (here the total GDP) plays an important role. On the one hand
l a r g ec o u n t r i e sa r em o r ea t t r a c t i v ed u et ot h ee x i s t e n c eo f￿xed costs in acquiring information
about the investment conditions in the country. They may also be less vulnerable to external
shocks, due to diversi￿ed production. On the other hand, a small open country can be more
attractive since its economy may be able to adjust to changes in the international economic
environment more quickly and ￿exibly. This makes such countries more competitive and safe
to invest in. The wealth of the country, GDP per capita, has implications for the countries￿
positions as a net creditor or debtor. Wealthier countries tend to have more asset positions than
liabilities.4 The openness of a country should not be neglected as more open countries represent
better credit risks. They are more vulnerable to external sanctions and gain less from defaulting.
Openness is measured by using the sum of predicted bilateral trade shares from the geographical
3Especially developing countries need to import most equipment-investment from abroad to start the produc-
tion.
4This argument has been con￿rmed by Lane and Milesi-Ferretti (2001a).
4determinants in the gravity theory (see Frankel and Romer ,1999).
3 Evidence on the Linkage of Infrastructure and Capital
Flows
In this section a cross-country data set, exhibited in Tables 1 and 2, is utilised to test the
prediction that the in￿ows of external capital to countries are positively related to the level of
infrastructure in the economy.5 The relationship becomes vital if the level of infrastructure is
able to promote the in￿ow of capital to a certain extent.
The regression analysis makes use of a cross-sectional approach. This type of approach allows
to abstract oneself from short-run ￿uctuations in the external capital liabilities which occur due to
temporary shocks in the world capital markets. Another motivation for a cross-sectional analysis
is that measures of infrastructure are more convincing in capturing cross-country variations
rather than tracking changes in the level of infrastructure of an individual country over time.
The cross sectional analysis consists of 30 countries from Asia, Africa as well as Latin America
and uses data from 1990 to 1995 (refer to Table 3).6 With reference to the stock of total liabilities
and debt the sample size is restricted to 29 observations due to the fact that South Africa did
not report on these items. The results on longer time series, including periods from the 1970s
onwards, were similar to the ones reported here. A sample which also containing industrialised
countries was also experimented with. However, the most interesting results occurred for the
developing country sample.
The developing country sample appears to be appropriate since variations in infrastructure
between developing countries may have a stronger impact on the attraction of capital in￿ows.
The de￿nition of developing countries in this paper is broadly consistent with those countries
likely to be elected for developing country treatment by the World Trade Organization (WTO).
The group therefore includes the Republic of Korea and Singapore, which were clearly devel-
oping economies in the last decades but are now classi￿ed by the World Bank as high-income.
However, Singapore is not included in the list of developing countries.7 Since Singapore has an
5In an earlier version of this paper public investment and its relationship with external capital in￿ows was also
considered. The measurement was obtained by the construction of a perpetual public capital stock. However,
since one cannot say whether public investment is used eﬃciently, those results are not reported.
6Multivariate outliers were tested for using the procedure suggested by Hadi (1992, 1994) in the regression
speci￿cation.
7In general an outlier like Singapore is not necessarily bad. The variation in the data is exactly what allows
the identi￿cation of relationships. However, if an outlier is non-representative due to factors that make it diﬀerent
from the rest of the sample, it makes sense to exclude it from the sample.
5extraordinary position as an ￿nancial centre, this country was excluded from the estimation.
Including Singapore improves the results in fact.
3.1 Descriptive Statistics
This section discusses the sample￿s descriptive statistics. Figures 1 t o3a r eh i s t o g r a m so ft h e
infrastructure variables used in the empirical section. Each histogram is divided into four groups.
Figure 1 s h o w sa i r - d e p a r t u r e sp e ri n h a b i t a n t sa t1990. Group 1 contains the 16c o u n t r i e s( 5 3
percentage of the sample size) with a level of less than 0.2 air-departures in 1990. Only two
countries have a ratio of 0.6 air-departures per capita or above. Figure 2 displays paved road
length. Whereby 16 countries are grouped in category 1, which represents paved roads per
square km below 0.05 km. Six countries belong to group 2 with a road length below 0.1 km per
s q u a r ek m .O n l y2 7p e r c e n to ft h ec o u n t r i e sp r o v i d eap a v e dr o a dl e n g t ho fm o r et h a n0 . 1.k m
per square km. Figure 3 presents the ratio of international telephone circuits per inhabitant.
Group 1 contains 19 countries (67 percent of the sample size), which dispose of an international
telephone circuits ratio of less than 0.09. Group 3 and 4 consist of only three countries, which
have more than 0.17 international telephone circuits per capita. Accordingly, Figures 1 to 3
indicate considerable cross-country heterogeneity in the infrastructure variables. Table 4 reports
the summary statistics of all variables included in the regression analysis. as evidenced above,
there is a considerable standard deviation in the data on the level of infrastructure. The analysis
of the capital data reveals that the mean of all stock and ￿ow positions is positive for all countries
in the sample.
3.2 Econometric Approach
For the estimation procedure ordinary least squares (OLS) is applied to specify the prediction
that there exists a link between the level of infrastructure and capital ￿o w st oac o u n t r y . 8 The
standard errors are corrected by the White procedure to adjust for the presence of heteroscedas-
ticity in the data. Overall, two concepts of external capital liabilities, namely gross liability ￿ows
and stocks, are considered. Much of the bene￿ts of asset trade arise from gross rather than net
positions. Results for net asset positions were also tested. Since most of the countries included
in this sample are net debtors, the relationship found is not very diﬀerent to the one reported
for the gross liability data.
8An infrastructure index was also experimented with. The index was constructed out of a principal component
analysis. The ￿rst and second principal component were utilised to construct weights of the infrastructure
variables. However, the index did not signi￿cantly enter the regression analysis.
6The stock position is the relevant state variable on the macroeconomic level. Flows arise to
close the gap between the actual and desired stock position. Financial ￿ows and stocks can be
divided into FDI, portfolio equity and debt. Thus, to get a precise picture, the stock and ￿ow
variables are split into their sub-components. All liability measures are calculated as a share of
GDP and then used as a dependent variable yi in the regression analysis. This ratio therefore
expresses the stocks or ￿ows relative to GDP. The variable yi is calculated as an average over
the period 1990-95.
For the OLS application, the level of infrastructure in the countries is captured by xi,level for
each infrastructure variable separately and jointly by the vector Xi,level.9 The latter provides
the set of infrastructure variables explained above: air-departures, roads as well as international
telephone circuits. Air-departures and telephone circuits are expressed in per capita terms while
roads are calculated as a ratio to square km of the countries. Since the time period 1990-95 is
observed, the level of infrastructure relates to the stock of infrastructure in 1990.
In the ￿rst step, yi and xi,level are regressed in a bivariate form. Subsequently, a set of
other variables Zi is added. Zi includes regressors such as natural resources, latitude and trade
openness, which could also be potential determinants for capital in￿ows to countries. Zi also
includes variables which control for heterogeneity between the cross section of countries. Country
diﬀerences are adjusted by using measures of country size (GDP) and wealth (GDP per capita).
These two variables are in logs. Accordingly, the basic speci￿cation of the regression analysis
can be expressed as follows:
yi = α + βxi,level + γ0Zi + ui (1)
In the last step we use the complete set of infrastructure variables Xi,level is utilised. Addi-
tionally, a set of dummy variables, di, is used in order to account for unobservable factors such
as being landlocked. As a result, the estimated model then takes the form:
yi = α + β
0Xi,level + γ0Zi + δdi + ui (2)
9In previous drafts eﬀects of other infrastructure variables, such as railway length, energy generating power,
number of telephones and telephone mainlines as well as air transport (airfreight and persons carried) were tested
for. The last two can be seen as substitutes for international telephone circuits and air-departures. The results
obtained were similar to the ones we report here. The former variables were not included due to the fact that
they did not add any further explanatory power to the model. To measure the eﬀect of human capital on the
attraction of capital in￿ows a variable, which is calculated by the percentage of secondary schooling degrees in
the work force, was de￿ned. This variable was not statistically signi￿cant.
73.3 Results
Following the procedure introduced above the results are discussed in the following subsections.
Regression results for the cross-section analysis on capital stocks are presented in Tables 5 to 7
whereas Table 8 exhibits capital ￿ow data. Since the focal point of interest lies in comparing
the in￿uence of the same set of determinants across categories, the same set of speci￿cation as
explained below for Table 5 is adopted in each case.
3.3.1 1990-95 Cross-Section Analysis of the Stock Data
For the analysis of the stock of total liabilities, 29 countries are included in the sample as South
Africa is excluded due to missing observations. Table 5 contains the regression results of the
total liability stock relative to GDP as the dependent variable. In columns (1) to (3) the basic
bivariate relationship between the average total liability stocks and the infrastructure variables
are shown. A positive eﬀect for measures on the level of roads, air-departures as well as the level
of international telephone circuits is established. However, only air-departures and telephone
circuits enter signi￿cantly into the basic speci￿cation. Those variables are able to explain 20 and
42 percent of the cross-country variations in total liabilities respectively. A one percentage point
improvement in the level of air-departures in 1990 is associated with an increase in the stock of
total liabilities of 0.802 percentage points. The eﬀect is even stronger for international telephone
circuits. Here, a one percentage point improvement in the level of international telephone circuits
in 1990 leads to a rise in total liabilities by 2.982 percentage points. To allow for the cross-
sectional variations in size and wealth, GDP and GDP per capita are included as general control
variables in the regressions in columns (4) to (10). The other regressors are jointly added in
columns (7) to (10). When controlling for wealth and size of the countries in columns (4) to (6),
only international telephone circuits maintain a positive and individually signi￿cant relationship
with the average total liability stock. Interestingly, throughout columns (4) to (6), total GDP
enters negatively and is statistically signi￿cant in the speci￿cation. Thus, smaller countries hold
more liabilities relative to GDP. Columns (7) to (9) include all explanatory variables for each
of the infrastructure variables. Again, only international telephone circuits reveal a signi￿cantly
positive relationship with the total liability stock. The size of the country loses signi￿cance as
the remaining explanatory variables are added. Instead, trade openness now enters signi￿cantly
and its point estimate is positive and stable across columns (7) to (9). One explanation is that
trading countries represent a better credit risk and receive more liabilities. On average, a ten
percentage point increase in trade openness is associated with an 0.15 percentage point increase
in total liabilities. Latitude enters the speci￿cation individually signi￿cantly and negatively
8in columns (8) and (9). This implies that the geographical position matters. Countries with
increasing distance to the equator hold a lower stock of total liabilities. Column (10) in Table
5 includes all infrastructure variables and the other explanatory variables. 67 percent of the
cross-sectional variation in total liabilities is explained by the last regression equation. None
of the infrastructure variables is individually signi￿cant. Joint signi￿cance of the infrastructure
variables is tested for using a F-Statistic.10 The joint test for the three variables has a p-value
of 0.239. Thus, the infrastructure variables are jointly insigni￿cant. Only trade openness keeps
its statistical signi￿cance and enters with a positive sign. The other regressors have much less
importance in the ￿nal speci￿cation.
The analysis of the relationship between the average stock of FDI liabilities and the level
of infrastructure is illustrated in Table 6.11 T h es a m p l es i z ec o n s i s t so f3 0c o u n t r i e s . T h e
speci￿cation for the columns (1)t o( 10) is identical to the one explained above. In the bivariate
analysis air-departures enter signi￿cantly although roads and international telephone circuits also
have a positive sign. A three percentage point increase in the level of air-departures as a ratio to
total population is associated with a 1 percentage point increase in the FDI stock of a country.
Overall, 48 percent of the variation in FDI is explained in the cross-section. Air-departures
remain individually signi￿cant when further controls are added and its positive point estimate
remains stable across columns (4), (7) and (10). Controlling for wealth and size in columns (4)
to (6) leaves the other infrastructure variables unchanged. GDP enters with a negative sign that
is only marginally signi￿cant in the speci￿cation for roads and international telephone circuits
in columns (5) and (6). Throughout columns (7) to (9) country size, trade openness and natural
resources have a strong negative and individually signi￿cant impact on the average stock of FDI
liabilities. This impact is stable for each of the infrastructure variables used. The implication is
that, other things being equal, less open countries have a higher stock of FDI liabilities. Countries
that are equipped with higher amounts of natural resources relative to merchandise exports have
less FDI liabilities. This emphasises, leaving other controls unchanged, that countries with a
diversi￿ed export structure are better candidates for receiving FDI. The dummy concerning
being landlocked has a negative and highly statistically signi￿cant sign throughout columns
(7) to (10). Landlocked countries receive less FDI investment, which implies that countries
with ports and harbours provide better opportunities for FDI. Column (10) shows the joint
impact of the infrastructure variables. Again, 67 percent of the variation in the cross-section is
10Since a linear restriction in a small sample is tested for the F statistic instead of the chi-square distribution
is utilised.
11One can assume that parts of the FDI in￿ows in the 1990s are due to privatisation. The relationship between
the adopted privatisation schemes in many of the countries and FDI stocks and ￿ows were analysed. However, a
signi￿cant relationship for the countries could not be found.
9explained by the regression speci￿cation. Interestingly, looking at latitude, countries with greater
distance to the equator receive more FDI. While air-departures remain signi￿cantly positive in
the regression, a negative and individually signi￿cant impact of roads and international telephone
circuits can be observed. A test for the joint signi￿cance of the three infrastructure variables has
a p-value of 0.000; therefore the variables are also jointly highly signi￿cant. The arising question
is why roads and international telephone circuits become negative in sign. One explanation
is that the correlations between the infrastructure variables, especially between air-departures
and international telephone circuits, contribute to the changes in sign. The ￿ndings in Table 6
suggest that the level of air-departures is an important determinant of stock of FDI in a cross-
section of countries. As before, openness is important for explaining the stock of international
capital. This time openness is negatively correlated to FDI. The results obtained suggest that
also natural resources have a negative impact on the attraction of FDI stocks. An interesting
￿nding, illustrated in Table 6, is that countries with access to coastal areas, i.e. ports, are able
to attract more FDI liabilities. The analysis of the portfolio equity stock does show no eﬀects
overall. Therefore, results are omitted from the discussion.
The relationship between the average stock of debt and infrastructure is documented in Table
7.12 Out of the three bivariate speci￿cations in columns (1) to (3) the variable on international
telephone circuits is signi￿cant at the one percent level and explains 30 percent of the variation
in the stock of debt across countries. A one percentage point improvement in the level of inter-
national telephone circuits is associated with an increase of 2.35 percentage points in the stock
of debt. Controlling for cross-sectional variations in wealth and size in columns (4) to (6), even
international telephone circuits lose their statistical signi￿cance. In all three columns the size
variable, GDP, has a negative and individually highly signi￿cant impact on the average stock
of debt. Introducing the remaining regressors in columns (7) to (9) does not alter the charac-
teristics of the infrastructure variables. None of the infrastructure variables enters signi￿cantly
in our speci￿cation, even though they keep their positive sign. However, now also the wealth of
the country plays a negative and individually signi￿cant role in determining the average stock
of debt. This suggests that poorer countries hold higher stocks of debt. As it is the case for the
stock of total liabilities, openness is positively related to the countries￿ stock of debt liabilities.
This is con￿rmed in columns (7) to (10). Natural resources enter marginally signi￿cantly in the
speci￿cation for roads and international telephone circuits and with a negative sign for the three
infrastructure variables. The joint speci￿cation in column (10) reveals the importance of the
geographical position of countries. Countries closer to the equator receive more debt. A joint
test provides a p-value of only 0.924, implying no joint signi￿cance of the infrastructure variables
12South Africa is excluded due to missing observations.
10exists. Only trade openness enters individually signi￿cantly.
The ￿ndings for the average stock of foreign capital liabilities and its sub-components can
be summarised as follows. Considering the infrastructure variables separately, roads do not
seem to contribute to the attraction of new international capital. By contrast air-departures
and international telephone circuits have a positive and statistically signi￿cant relationship with
the average total liability stock for the period 1990-95. Air-departures also show a positive and
statistically signi￿cant in￿uence on FDI, while international telephone circuits have a positive
impact on the attraction of new debt. Overall, the joint impact of the chosen infrastructure
variables on the stock of capital in￿ows is not statistically signi￿cant. An exception is provided
by the sub-component on FDI. Here a statistical signi￿cant impact of infrastructure on new FDI
is found.
3.3.2 1990-95 Cross-Section Analysis of the Flow Data
The analysis of the average capital ￿ows illuminates interesting eﬀects on FDI ￿ows. All infras-
tructure variables enter with a positive sign into the bivariate speci￿cation of FDI ￿ows in Table
8. However, as seen above for the stock of FDI, only air-departures are statistically signi￿cant at
the one percent level (column (1)). A 2.5 percentage point increase in the level of air-departures
raises the average in￿ow of FDI liabilities by 0.1 percentage point. Note that 33 percent of the
cross-country variations in FDI ￿ows are explained by this variable. The result remains valid
when country diﬀerences, depicted in columns (4) to (6), are controlled for. However, the inclu-
sion of the remaining regressors in columns (7) to (9) wipes out the individual signi￿cance of the
air-departure variable and leaves the other infrastructure variables unchanged. In all three spec-
i￿cations of columns (7) to (9) trade openness has a negative and statistically signi￿cant impact
on the speci￿cations. The same is true for natural resources in columns (8) and (9). In these
columns the dummy variable concerning being landlocked also enters individually signi￿cantly
and with the expected negative sign. The results are similar to the ones obtained for the stock of
FDI. Interestingly, looking at the joint in￿uence of infrastructure in column (10), an individually
signi￿cant relationship of air-departures and international telephone circuits is found. While the
former reveals a positive sign, the latter is negative. A test for the joint signi￿cance of the three
infrastructure variables has a p-value of 0.001. The variables are jointly highly signi￿cant. The
individual impact of openness and natural resources remains stable. Overall, for the ￿ow data
joint signi￿cance of the infrastructure variables is found for FDI ￿ows. An individually positive
relationship exists for air-departures and FDI in￿ows, as documented above.
114C o n c l u s i o n
The aim of this paper is to explore the link between the level of developing countries￿ infras-
tructure and their gross foreign liabilities positions. The evidence is presented in a cross-section
of countries and suggests a positive relationship between the level of infrastructure and capi-
tal ￿ows. It has been illustrated that there exists a positive correlation between international
telephone circuits and countries￿ stock of debt. A positive impact of air-departures on the av-
erage stock and ￿ow position of FDI is established. Additionally, there are joint eﬀects of the
infrastructure variables by analysing the FDI positions of countries.
Controlling for other determinants, countries with a diversi￿ed export structure or access
to coastal areas are able to attract more FDI. Country size matters in explaining the total
liability position of countries. Smaller countries hold more liabilities. Trade openness also plays
an important role in explaining the stock of liabilities in the cross-section. Trading countries
hold higher stocks of total liabilities and debt. However, trade openness is inversely related
to the stock and ￿ow of FDI. As one would expect, poorer countries have a higher stock of
debt liabilities. Considering the geographical position of countries, an increasing distance to the
equator implies lower stocks of debt and total liabilities, while it is linked to a higher stock of
FDI.
Given the results established above, the level of infrastructure in countries, especially in
information and transport technology, is able to explain cross country variations in FDI and debt
positions of countries. Thus, it can serve as a further determinant in explaining capital ￿ows
between countries. If countries wish to increase international capital in￿ows, they should improve
their information and transport infrastructure. The evidence established above also suggests
new directions for theoretical work in modelling international capital ￿ows by incorporating an
infrastructure component into formal analyses. In future work it might be interesting to include
data on new information technology, e.g. internet access, and to establish their partial correlation
with international capital ￿ows.
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A irde p a rtures  (Le v e l 19 9 0 )
Figure 1: Histogram of Air-Departures per Capita 1990. Note: Category 1 ratio of less than 0.2








Figure 2: Histogram of Total Roads Length per Square km 1990. Note: Cataegory 1 ratio of









Figure 3: Histogram of International Telephone Circuits per Capita 1990. Note: Category 1
ratio of less than 0.09 telecircuits; 2 less than 0.18; 3 between 0.18 and 0.36; 4 greater than 0.36.Variable Description Sources
Total External Liability Stock Total External Liability Stock = Cum. FDI Lane and Milesi-
per GDP Liab.+ Cum. Portfolio Equity Liab. +Debt Feretti (2001)
GDP in Current US $ World Bank (GDF
Simple Average for 1990-95 WDI, 1999 a,b)
FDI Liability Stocks Cum. FDI Liabilities: estimated by Lane and Milesi-
per GDP cumulating US dollar ﬂows. Stocks are Feretti (2001)
adjusted for changes in relative capital
goods’ prices between home country and US.
GDP in Current US $ World Bank (GDF
Simple Average for 1990-95 WDI, 1999 a,b)
Portfolio Equity Liab. Stocks Cum. Portfolio Equity Liabilities: estimated Lane and Milesi-
per GDP by cumulating US dollar ﬂows. Stocks Feretti (2001)
are adjusted to reﬂect year on year
changes in the US dollar
value of the domestic stock market index.
GDP in Current US $ World Bank (GDF,
Simple Average for 1990-95 1999 a)
Debt Stock per GDP Developing Countries: Stock of external World Bank
debt (GDD, 2001)
GDP in Current US $ World Bank (GDF
Simple Average for 1990-95 WDI, 1999 a,b)
Total External Liability Flows Total External Liability Flow = Flow Lane and Milesi-
per GDP of Inward Direct Investment Feretti (2001)
+ Inward Portf. Equity +Debt
GDP in Current US $ World Bank (GDF,
Simple Average for 1990-95 1999 a)
FDI Liability Flows Flow of Inward Direct Investment IMF (IFS
per GDP BOPS, 1999 a,b)
GDP in Current US $ World Bank
Simple Average for 1990-95 GDF, 1999 a)
Portf. Equity Liability Flows Flow of Inward Portfolio Equity IMF (IFS &
per GDP BOPS, 1999 a,b)
GDP in Current US $ World Bank (GDF
Simple Average for 1990-95 &W D I ,1 9 9 9a , b )
Debt Flows Flow of External Debt IMF (BOPS,
per GDP 1999 b)
GDP in Current US $ World Bank (GDF
Simple Average for 1990-95 &W D I ,1 9 9 9a , b )
Table 1: The Dependent Variables. Note: Cum. = Cummulative; Liab. = Liability; Portf. =
Portfolio. GDF = Global Development Finance; WDI = World Development Indicators; GDD =
Global Development Network Growth Database; IFS = International Financial Statistics; BOBS
= Balance of Payments Statistics.
20Variable Description Sources
Wealth log( GDP per Capita in Current US $) World Bank (GDF
& WDI, 1999 a,b)
Simple Average for 1990-95
Size log( GDP in Current US $) World Bank (GDF
& WDI, 1999 a,b)
Simple Average for 1990-95
Nat. Resources Mineral Fuels as a Percentage of World Bank (WDI,
Merchandise Exports 1999 b)
Simple Average for 1990-95
Telecircuit Int. Telephone Circuits / Population World Telecom.
Indicators (ITU,
2001)
Population in Total. Level at World Bank (WDI,
1990 1999 b)
Road Total Lenght of Concrete or Bitumen-Surfaced Canning (1998)
Roads / Square km
Square km as of Country Size. Level World Bank
at 1990 (WDI, 1999 b)
Air-Departures Aircraft departures (thousands) / Population World Bank
per Population (WDI, 1999 b)
Population in Total. Level at
1990
Openness Sum of predicted Bilateral Trade Shares Frankel and
(taken from geographical determinants Romer (1999)
of the gravity model)
Latitude Latitude of country centroid. In those countries Sachs and
where the country’s centroid fell in the Warner (1997)
o c e a ni tw a sm o v e dw i t h i nt h e
nearest land boundary
Landlocked Dummy which takes the value 1 if the Gallup, Sachs
country has no access to any coastline, and Mellinger
otherwise 0. (1998)
Table 2: The Explanatory Variables. Note: Nat. = Natural; Int. = International; ITU =
International Telecommunication Union. Other short cuts as explained above.
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Table 3: Country List
Variables
Mean StDev Max Min
Air-DepartureLevel 0.23 0.20 0.89 0.014
RoadLevel 0.082 0.114 0.461 0.002
TelecircuitLevel 0.084 0.086 0.375 0.002
log((GDP/Capita)Average) 7.99 0.504 8.97 7.08
log((GDP)Average) 10.73 1.47 13.16 8.29
Openness 14.09 13.017 68.18 2.30
Nat. ResourceAverage 16.23 24.66 95.93 0.0041
Latitude 9.21 23.02 39.02 -35.82
Stock Tot. Liab.Average 0.73 0.363 1.79 0.224
Stock FDIAverage 0.12 0.096 0.40 0.005
Stock Port. EquityAverage 0.012 0.023 0.098 0.00
Stock DebtAverage 0.589 0.339 1.62 0.157
Flow Tot. Liab.Average 0.04 0.037 0.11 -0.028
Flow FDIAverage 0.016 0.014 0.069 0.00013
Flow Port. EquityAverage 0.0025 0.0035 0.013 0.00
Flow DebtAverage 0.025 0.033 0.119 -0.046
Table 4: Summary Statistic
22Explanatory Variables
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
Air-DepartureLevel 0.802∗∗∗ - - 0.469 - - 0.473 - - 0.243
(2.58) (1.36) (1.58) (0.57)
RoadLevel - 0.422 - - 0.423 - - 0.409 - -0.0003
(0.45) (0.95) (0.80) (0.001)
TelecircuitLevel - - 2.982∗∗∗ - - 1.961∗∗∗ --1 . 3 3 1 ∗∗ 0.862
(4.70) (2.50) (2.21) (1.00)
log((GDP/Capita)Average) 0.037 0.137∗ 0.020 -0.152 -0.073 -0.121 -0.149
(0.29) (1.72) (0.32) (1.46) (0.76) (1.51) (1.39)
log((GDP)Average) -0.147∗∗∗ -0.176∗∗∗ -0.117∗∗∗ -0.069 -0.097∗ -0.065 -0.060
(2.91) (4.15) (2.72) (1.38) (1.84) (1.54) (1.23)
Openness 0.015∗∗∗ 0.016∗∗∗ 0.014∗∗∗ 0.014∗∗∗
(5.16) (4.18) (4.56) (3.71)
Nat. ResourceAverage 0.002 0.002 0.002 0.002
(0.89) (1.00) (1.01) (0.92)
Latitude -0.002 -0.003∗ -0.003∗∗ -0.003
(1.03) (1.88) (2.30) (1.38)
LandlockedDum. -0.263 -0.334 -0.286 -0265
(1.28) (1.49) (1.42) (-1.22)
R2 0.20 0.02 0.42 - - - - - - -
adj. R2 0.17 -0.02 0.40 0.46 0.43 0.54 0.69 0.65 0.69 0.67
SE 0.33 0.37 0.28 0.27 0.27 0.24 0.20 0.21 0.20 0.21
Sample Size 29 29 29 29 29 29 29 29 29 29
Table 5: Regression Results: Stock of Total Liabilities. Note: Dependent variable: Stock of Total
Liabilities. Time period 1990-95. t-Statistics in absolute values. *** Represence of signiﬁcance
at the 1, ** at the 5, * at the 10 percent Level.Explanatory Variables
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
Air-DepartureLevel 0.333∗∗∗ - - 0.345∗∗∗ - - 0.291∗∗∗ --0 . 4 7 1 ∗∗∗
(4.68) (4.03) (2.84) (4.61)
RoadLevel - 0.133 - - 0.122 - - 0.038 - -0.226∗∗
(0.51) (0.52) (0.24) (2.35)
TelecircuitLevel - - 0.301 - - 0.109 - - 0.035 -0.387∗∗∗
(1.07) (0.33) (0.13) (2.87)
log((GDP/Capita)Average) -0.017 0.061 0.057 0.014 0.075∗ 0.076 0.001
(0.55) (1.48) (1.25) (0.42) (1.85) (1.68) (0.03)
log((GDP)Average) -0.004 -0.025∗ -0.022∗ -0.042∗∗∗ -0.064∗∗∗ -0.064∗∗∗ -0.004∗∗∗
(0.36) (2.02) (1.72) (2.89) (4.12) (3.85) (3.18)
Openness -0.004∗∗∗ -0.004∗∗∗ -0.004∗∗∗ -0.003∗∗∗
(4.21) (3.48) (3.12) (3.13)
Nat. ResourceAverage -0.001∗∗ -0.001∗∗ -0.001∗∗∗ -0.001∗∗∗
(2.05) (2.43) (2.56) (2.95)
Latitude 0.0004 -0.0001 -0.0004 0.001∗
(0.58) (0.17) (0.05) (1.73)
LandlockedDum. -0.131∗∗∗ -0.179∗∗∗ -0.178∗∗∗ -0.136∗∗∗
(2.82) (3.56) (3.96) (3.37)
R2 0.48 0.02 0.08 - - - - - - -
adj. R2 0.46 -0.01 0.04 0.43 0.10 0.09 0.55 0.29 0.29 0.67
SE 0.46 0.10 0.28 0.07 0.09 0.09 0.06 0.08 0.08 0.05
Sample Size 30 30 30 30 30 30 30 30 30 30
Table 6: Regression Results: Stock of FDI. Note: Dependent variable: Stock of FDI. Time period
1990-95. t-Statistics in absolute values. *** Represence of signiﬁcance at the 1, ** at the 5, *
at the 10 percent Level.Explanatory Variables
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
Air-DepartureLevel 0.433 - - 0.121 - - 0.214 - - -0.145
(1.31) (0.31) (0.62) (0.32)
RoadLevel - 0.262 - - 0.293 - - -0.368 - 0.223
(0.39) (1.09) (0.94) (0.56)
TelecircuitLevel - - 2.350∗∗∗ - - 1.544 - - 0.945 1.045
(3.00) (1.56) (1.61) (1.28)
log((GDP/Capita)Average) 0.029 0.050 -0.036 -0.193∗∗ -0.168∗∗ -0.198∗∗∗ -0.180∗
(0.21) (0.64) (0.39) (2.05) (2.10) (2.66) (1.89)
log((GDP)Average) -0.142∗∗∗ -0.149∗∗∗ -0.103∗∗ -0.028 -0.037 -0.015 -0.019
(2.52) (3.47) (2.16) (0.53) (0.79) (0.36) (0.38)
Openness 0.018∗∗∗ 0.019∗∗∗ 0.017∗∗∗ 0.017∗∗∗
(5.80) (5.38) (5.38) (4.41)
Nat. ResourceAverage 0.004∗ 0.004∗ 0.004∗∗ 0.004∗
(1.88) (2.00) (2.05) (1.97)
Latitude -0.001 -0.003 -0.002∗ -0.003∗
(0.40) (1.53) (1.77) (1.77)
LandlockedDum. -0.110 -0.138 -0.106 -0.120
(0.56) (0.72) (0.58) (0.56)
R2 0.07 0.01 0.30 - - - - - - -
adj. R2 0.03 -0.03 0.28 0.33 0.34 0.42 0.66 0.66 0.68 0.65
SE 0.33 0.34 0.29 0.27 0.27 0.26 0.20 0.19 0.19 0.20
Sample Size 29 29 29 29 29 29 29 29 29 29
Table 7: Regression Results: Stock of Debt. Note: Dependent variable: Stock of Debt. Time
period 1990-95. t-Statistics in absolute values. *** Represence of signiﬁcance at the 1, ** at the
5, * at the 10 percent Level.Explanatory Variables
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
Air-DepartureLevel 0.041∗∗∗ - - 0.047∗∗∗ - - 0.042∗ --0 . 0 7 9 ∗∗∗
(2.50) (2.45) (1.71) (2.94)
RoadLevel - 0.008 - - 0.006 - - -0.002 - -0.040∗
(0.31) (0.23) (0.09) (1.78)
TelecircuitLevel - - 0.01 - - -0.015 - - -0.016 -0.085∗∗
(0.26) (0.37) (0.56) (2.42)
log((GDP/Capita)Average) -0.004 0.007 0.008 0.002 0.011 0.012 -0.001
(0.64) (1.02) (1.05) (0.32) (1.52) (1.43) (0.09)
log((GDP)Average) 0.001 -0.002 -0.003 -0.004 -0.007∗∗∗ -0.008∗∗∗ -0.004
(0.30) (1.01) (1.18) (1.22) (2.63) (2.49) (-1.24)
Openness -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗
(3.27) (4.67) (3.82) (2.41)
Nat. ResourceAverage -0.0001 -0.0002∗∗ -0.0002∗∗ -0.0002∗∗∗
(1.50) (2.14) (2.38) (2.49)
Latitude 0.0001 0.0002 0.0001 0.0002
(0.67) (0.17) (0.13) (1.60)
LandlockedDum. -0.008 -0.015∗ -0.016∗∗ -0.010
(0.93) (1.95) (2.08) (1.33)
R2 0.33 0.005 0.003 - - - - - - -
adj. R2 0.30 -0.03 -0.03 0.26 0.02 0.01 0.29 0.04 0.05 0.50
SE 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Sample Size 30 30 30 30 30 30 30 30 30 30
Table 8: Regression Results: Flow of FDI. Note: Dependent variable: Flow of FDI. Time period
1990-95. t-Statistics in absolute values. *** Represence of signiﬁcance at the 1, ** at the 5, *
at the 10 percent Level.